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Does p53 function affect the sensitivity of the Comet Assay?

Yu F Sasaki
Hachinohe National College of Technology

Although the comet assay, a procedure for quantitating DNA
lesions in mammalian cells, is considered to be sensitive, its
sensitivity has not been ever ascertained to be higher than the
sensitivity of other genotoxicity procedures in mammalian
cells. To know whether p53 function affects the sensitivity of
this assay, we compared the results of the comet assay in p53
mutant WTK1 cells and p33 wild TK6 cells in the presence and
absence of DNA repair inhibitors. Cells were exposed for 2 h to
MNU, ENU, MMS, EMS, BLM, and UVC in the presence and
absence of araC and hydroxyurea. Immediately after the
exposure, slides for the comet assay were prepared. In the
absence of of DNA repair inhibitors, lowest genotoxic
concentrations/dose (LGCs/LGD) were lower in WTK1 than in
TK6, showing p53 function reduce comet sensitivity. On the
other hand, in the presence of DNA repair inhibitors,
LGCs/LGD were almost same in WTK1 and in TK6. In the
presence of DNA repair inhibitors, positive response by UVC
irradiation was observed earlier in TK6 than in WTK1 cells.
Therefore, SSB formation during the nucleotide excision repair
process would occur earlier in TK6 than in WTK1 cells, which
results in lowering of Comet sensitivity in p53 wild cells.
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The threshold of N-ethyl-N-nitrosourea-induced mutagen
-esis in thymocytes of B6C3F1 gpr-delta mice
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Current strategy for estimating the risks of genotoxic substances at
low-dose is a linear extrapolation from the effects observed at high
doses. It has been generally considered that genotoxic carcinogens have
no threshold in exerting their potential for cancer induction. However, a
few animal studies reported the existence of a threshold for
carcinogenicities.

Previously, we observed a threshold for the N-ethyl-N -nitrosourea
(ENU)~induced thymic lymphoma in B6C3F1 mice. In the present
study, we examined the dose response of occurrence of mutations in
thymic DNA following the exposure of B6C3F1 gpr-delta mice to
ENU. After the ENU treatment at doses 0.8 to 200ppm, mice were
sacrificed, thymic DNA was prepared, and the number of mutations in
the reporter transgene gpt was quantitated. ENU exposure at 200ppm
increased mutant frequency by 15-fold. ENU at 50ppm also increased it
by 6-folds, while it did not induce thymic lymphoma, denying a
parallelism between mutation and lymphoma induction. Surprisingly,
0.8ppm exposure significantly reduced the frequency compared to
untreated controls, suggesting a preventive effect. These results suggest
that the effect of low dose ENU cannot be linearly extrapolated from
the effect of high dose ENU, and that there may be a threshold for
mutation induction by ENU. We will also report on the mutational
spectra of the study.
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